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Sloan Digital Sky Survey (E885)
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Calorimeter

Massive
Spectrometer

Goal:
Conduct fundamental research in

cosmology, particularly formation
& evolution of galaxies and large
scale structure

Approach:
Digital map of ¼ of sky in 5 bands
Spectra of 1 million galaxies,

100,000 quasars

Resources:
2.5 m telescope in New Mexico
Large CCD camera
640 fiber spectrograph
11 partner institutions



FNAL in SDSS
Role:

Data acquisition
Data processing
Survey Planning
Data distribution
Support telescope and instrument systems

Science:
Galaxy angular correlation functions (Dodelson)
Weak lensing (Annis)
Galaxy clusters (Annis, Kent, Tucker)
Milky Way halo structure (Yanny, Kent)
Galaxy evolution (Lin)
QSO luminosity functions (Stoughton)
Near Earth Asteroids (Kent)

Of 103 refereed papers, 17 have current or former 
FNAL scientist or student supervised by FNAL as 
lead author

Participants
EAG
TAG
PPD

Bill Boroski
French Leger
Carlos Gonzalez
Steve Bastian

Comp. Comm. Fab. (CD)
Don Holmgren
Eric Neilsen
Ron Rechenmacher
Valery Sergeev



SDSS Current
Status (Mar 2003)

Imaging: 59% as of March 11, 2003

Spectroscopy: 41% as of March 11, 2003

Current operations funded
thru June, 2005

A proposal is being developed
to continue operations for
another 2 or more years
(fill the gap).



Research Highlights

● 31 papers submitted by collaboration in past year.

● 20 papers submitted by noncollaboration based on publicly 
released data (EDR)

Yet another speed record for QSOs (z=6.4)

Large Scale Structure update:

Pie diagram (Blanton)      2-point correlation function (Zehavi)

Ring around the Milky Way (see next slide)



Rings around the Galaxy
(Yanny & Newberg)



A Disk Galaxy
like the Milky Way
and its dark 
matter
halo.

Q=1.0



q=0.75



Offcenter
or

mis-aligned
dark haloes
are possible



What happens when
haloes intersect?



Idit Zehavi,
Josh Frieman
et al.  find in
SDSS 
projected 
correlation
function a
scale at about 
1.5 Mpc
which
may indicate
break between single and multiply occupied dark halos.



Are galaxies
centered in
haloes?



Vega Polaris

Earth-moon dynamic system is a 'flattened potential'
The result is precession of the Earth's Axis (North Star
changes) with period = 26,000 years

Moon (new) Moon(full)



Flattened Potential

Orbit of Dwarf Satellite

Precession of orbit



Rings around the Galaxy
(Yanny & Newberg)



No  precession in Spherical potential

In flattened potential, can hit points above 
and
below
the
plane
on 
side

of the Galaxy.

q=1.0

q=0.7

unreachable in same orbit



Data Release 1 to public imminent
All data through June 30, 2001



Computational Projects

● Griphyn and iVDGL
● National Virtual Observatory (NVO)

– Apply grid toolkits to problems in astrophysics
– Provide testbed, develop grid-enabled applications using SDSS 

data for challenge problems 
– Create standards for astronomical data collections that will 

make data easier to use and facilitate joining multiple data 
collection



Johns
Hopkins
University
Press 
press release
showing 
potential
of NVO to
correlate
between 
heterogeneous
catalogs
and make
discoveries
that need 
data fr.om both



Summary:
1. SDSS is fully operational; will continue to
run at least through June 2005 with FNAL as
data processing and data distribution center.
2. Data Release One, served from FNAL, goes
public within weeks (3TB total images 
and catalogs).  NVO connection in future.
3. SDSS science tackling distribution of Dark
Matter in the universe.
4. Other  astrophysics from SDSS
in progress: nu mass estimate, dark energy
from clustering, weak-lensing large scale
structure dark matter probes, history of universe
from most distant quasars.
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